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, $t\geq 0$ , 7’ $p_{0}\exp(rt)$
. - ,
$(\mu, \sigma)$ $P$
. - $\langle$ , $0<r<\mu$ .
, $\alpha(t)$ ,
$\{W(t), t\geq 0\}$




. , $\{B(t), t\geq 0\}$ 1 ,
$m( \alpha(t))=(\mu-r)\alpha(t)-\frac{\sigma^{2}\alpha(t)^{2}}{2}$ (2)









$\dot{\mathrm{H}}\mathrm{e}\mathrm{a}\mathrm{t}\mathrm{h}$ et al. [3] . $x_{1}$ $x_{2}$
$\mathrm{x}=(\log_{X_{1},X_{2}})$ , 2
$\mathrm{X}=(\log X_{1}(t), X_{2}(t))$ . $\{X_{1}(t), t\geq 0\}$ $\{X_{2}(t), t\geq 0\}$
. $\mathrm{F}$
, $\Sigma$ , x
, X $\mathrm{x}$ , $u(x)$
$\mathrm{F}$ .
, $\mathrm{x}=(\log_{X_{1,2}}X)$
$\mathrm{F}=\{\mathrm{x}\in \mathrm{R}^{2}$ ; $0<x_{1}\leq G,$ $0\leq x_{2}\leq T\}$ (5)
. 2 $\mathrm{X}\in\Sigma(\mathrm{x})$ .
$d\mathrm{X}=$ $\mathrm{a}dt+\mathrm{b}dB(t)$ . (6)
,
$(\mathrm{a}, \mathrm{b})\in C(\mathrm{X})$ , (7)







, ( $0$ )
, $T$ .






– , $Z(t)$ (growth
rate) .
$\log Z(t)=\log x1+m(\overline{\alpha})t+\sigma(\overline{\alpha})B(t)$ . (11)
,
$\overline{\alpha}=\{$




$Z(t)\text{ ^{ } ^{ } _{ _{}-}}$,
$\log Z(t)$ (10)
, .
$Q(\mathrm{x})$ $=$ $\mathrm{P}\mathrm{r}\{_{0\leq\leq T}\sup\log Zt-x_{2}(t)\geq\log G\}$
$=$
$\mathrm{P}_{1^{\backslash }}\{_{0\leq\leq\tau x_{2}}\sup_{-}\log Zt(t)\geq L(_{X_{2}+}t)\}$
$=$ $\Phi)(A)+\exp\{\frac{2n(\alpha_{0})}{\sigma^{2}\alpha_{0}^{2}}(L(x_{2})-\mathrm{I}0\mathrm{g} x_{1})\}\Phi(B)$ . (13)
,
$A= \frac{-L(X_{2})+\log x1+n(\alpha_{0})(\tau-x2)}{\sigma\alpha_{0}\sqrt{T-x_{2}}}$ , (14)
$B= \frac{-L(x_{2})+\log X_{1^{-}}n(\alpha_{0})(T-x2)}{\sigma\alpha_{0}\sqrt{T-x_{2}}}$, (15)
$n(\alpha)=m(\alpha)-r$, (16)
, $\Phi(\cdot)$ . ,
$u( \mathrm{x})=\mathrm{P}\mathrm{r}\{\sup_{0\leq t\leq\tau_{-}x_{2}}\log x1(t)\geq\log G\}$ (17)
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,$Q( \mathrm{x})\geq V(\mathrm{x})=\sup\{u(\mathrm{x}) : \mathrm{X}\in\Sigma(\mathrm{x})\}$ . (18)
$\alpha_{0}$ .
3.1 $[]$ : $Q$ : $\mathrm{F}arrow \mathrm{R}$ , $Q$ $\mathrm{F}$ , $\mathrm{F}$ F0 2
. , $\mathrm{x}\in \mathrm{F}^{0},$ $\mathrm{X}\in\Sigma(\mathrm{x})$ , $Q\geq V$
.
(i) $\mathrm{E}[\lim_{tarrow\infty}\sup Q(\mathrm{X})]\geq \mathrm{E}[\lim_{tarrow\infty}\sup u(\mathrm{x})]$
(ii) $\mathrm{P}\mathrm{r}$ [ $D(\mathrm{a},$ $\mathrm{b})Q(\mathrm{x})\leq 0$ for all $t$ ] $=1$
(iii) $t,$ $\geq 0,$ $Q(\mathrm{x})\geq Y$ , Y .
, $D(\mathrm{a}, \mathrm{b})$ a $d\cross 1$ , $\mathrm{b}$ $d\cross m$ ,
.
$D( \mathrm{a}, \mathrm{b})Q(\mathrm{y})=Q_{x}(\mathrm{y})\mathrm{a}+\frac{1}{2}\sum_{i=1j}^{d}\sum_{=1}Qx\iota dx_{j}(\mathrm{y})(\mathrm{b}\mathrm{b}’)_{ij}$ , (19)
$Q_{x}( \mathrm{y})=(\frac{\partial Q(\mathrm{y})}{\partial x_{1}},$
$\cdots,$
$\frac{\partial Q(\mathrm{y})}{\partial x_{d}})$ , (20)
$Q_{x_{t}x}(J \mathrm{y})=\frac{\partial^{2}Q(\mathrm{y})}{\partial x_{i}\partial_{X_{j}}}$ . (21)
, (16) \alpha o
.
32: $D(\mathrm{a}, \mathrm{b})Q(\mathrm{x})$ 2 .
$D(\mathrm{a}, \mathrm{b})Q(\mathrm{x})=\Theta_{1}\alpha(t)^{2}+\Theta_{2}\alpha(t)+\Theta_{3}$ . (22)
, (16) \alpha o
.
(1) $\Theta_{1}\geq 0$ :
(1-1) $\Theta_{1}+\Theta_{2}>0$ ;
(i) $\omega\geq 1$ , $\Theta_{1}+\Theta_{2}+\Theta_{3}\leq 0$ .
(ii) $\omega<1$ , $\mathrm{O}_{1}-\omega^{2}+\Theta 2\omega+\Theta_{\mathrm{s}}\leq 0$ .
(1-2) $\Theta_{1}+\Theta_{2}\leq 0$ , $\Theta_{3}\leq 0$ .
(2) $\Theta_{1}<0$ :
(2-1) $\Theta_{2}<0$ , $\Theta_{3}\leq 0$ .
(2-2) $0\leq\Theta_{2}<-2\Theta_{1}$ , $-\Theta_{2}^{2}/(4\Theta_{1})+\Theta_{3}\leq 0$ .
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(2-3) $\Theta_{2}\geq-2\Theta_{1}$ ;
(i) $\omega\geq 1$ , $\Theta_{1}+\Theta_{2}+\Theta_{3}\leq 0$ .
(ii) $\omega<1$ , $\Theta_{1}\omega^{2}+\Theta_{2}\omega+\Theta_{3}\leq 0$ .
,
$\Theta_{1}$ $=$ $\frac{1}{2\alpha_{0}^{2}}[\varphi(\lambda_{A}+\mathrm{e}^{Y}\lambda B)-2(\tau-X2)\{\frac{\sigma^{2}\alpha_{0}^{2}}{2}\lambda_{A}+(\mu-r)\alpha_{0}\mathrm{e}^{Y}\lambda_{B\}}$ (23)
$+4( \mu-r)\{\frac{\mu-r}{\sigma^{2}}-\frac{\alpha_{0}}{2}\}\mathrm{e}^{Y}\Phi(B)]$ , (24)
$\Theta_{2}=(\mu-r)[(T-x_{2})(\lambda A+\mathrm{e}^{Y}\lambda_{B})-\frac{2}{\sigma^{2}\alpha_{0}^{2}}\{(\mu-r)\alpha_{0}-\frac{\sigma^{2}\alpha_{0}^{2}}{2}\}\mathrm{e}^{Y}\Phi(B)]$ , (25)
$\Theta_{3}=-\frac{1}{2}\varphi(\lambda A+\mathrm{e}^{Y}\lambda_{B})-n(\alpha_{0})(T-X2)\lambda A$, (26)
$\varphi=L(x_{2})-\log x_{1^{-n}}(\alpha 0)(T-x2)$ , (27)
$\lambda_{A}=\frac{\phi_{A}}{\sigma(\alpha_{0})(T-X2)^{3/}2}$ , (28)
$\lambda_{B}=\frac{\phi_{B}}{\sigma(\alpha_{0})(T-X_{2})3/2}$ , (29)
$Y= \frac{2n(\alpha_{0})}{\sigma(\alpha_{0})^{2}}\{L(_{X_{2}})-\log x_{1}\}$ (30)
, $\phi(A)$ $\phi(B)$ $\Phi(A)$ $\Phi(B)$ .
4.
Li [11] – ,
.
3.1 , (13) –
, $\mathrm{E}[\tau]$ ;
$\tau=\inf\{t;W(t)\geq G\}$ , (31)
. Li [11] , Fractional Kelly Strategy
. , Kelly Strategy $f$ , l-f










, $f$ $f\in[0,1/\alpha_{k}]$ . (13)
$S(f)=Q(x)|_{\alpha}0=\alpha_{Ks}$ (34)








4.1: Fractional Kelly Strategy $fe$ $\mathrm{E}[\tau]$ $S(f)$ Ee $[\tau]$ $Se[\gamma]$
. , ,
(efficient) .
(i) $\mathrm{E}[\tau]>\mathrm{E}e[\tau]$ $S(.f)\geq Se(f)$ $f(\neq fe)$ .
(ii) $S(f)>s_{e}(f)$ $\mathrm{E}[\tau]\geq \mathrm{E}e[\tau]$ .$f(\neq.fe)$ .
4.1 , Fractional Kelly Strategy .
$f$ A
1 . 1 , Kelly Strategy A
, $G$




Strategy – , . 4.1 ,
Fractional Kelly Strategy .




1 (24) . $f\geq 1$ Fractional
Kelly Strategy $f$ 4.1 , , $\sigma_{K}$
. , (24) .
4.2: $Q(x)$ $\alpha_{0}$ , $\gamma=S(f_{\gamma})$ $\text{ }$ .
, $f(\in\Lambda)$ $\overline{f}$ $\underline{f}$ , (24) $\#.\mathrm{x}_{\backslash }\iota$
Fractional Kelly Strategy ( $f^{*}$ ) .
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(i) $1/\sigma_{I\mathrm{i}^{r}}\in\Lambda$ , $f^{*}=1/\sigma_{I\mathrm{i}’}$








(i) $1/\alpha_{K}\in\Lambda$ , $f^{*}=1/\alpha_{K}$
(ii) $1/\alpha_{I\mathrm{i}’}\not\in\Lambda$ , .
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